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Lactose intolerance

Description

Lactose intolerance is due to difficulty digesting lactose, a sugar found in milk and
several other dairy products. Lactose is normally broken down by an enzyme called
lactase, which is produced by cells in the lining of the small intestine. Lack or loss of
lactase has both genetic and non-genetic causes.

Congenital lactase deficiency, also called congenital alactasia, is a disorder in which
infants are unable to break down the lactose in breast milk or formula. This form of
lactose intolerance results in very severe diarrhea. If affected infants are not given a
lactose-free infant formula, they may experience severe dehydration and weight loss.

Lactose intolerance in adulthood can be caused by the reduced production of lactase
after infancy (lactase nonpersistence). If individuals with lactose intolerance consume
lactose-containing dairy products, they may experience abdominal pain, bloating,
flatulence, nausea, and diarrhea beginning 30 minutes to 2 hours later.

Most people with lactase nonpersistence retain some lactase activity and can include
varying amounts of lactose in their diets without experiencing symptoms. Often, affected
individuals have difficulty digesting fresh milk but can eat certain dairy products such as
cheese or yogurt without discomfort. These foods are made using fermentation
processes that break down much of the lactose in milk.

Frequency

Congenital lactase deficiency is a rare disorder, though its exact incidence is unknown.
This condition is most common in Finland, where it affects an estimated 1 in 60,000
newborns.

Approximately 65 percent of the human population has a reduced ability to digest
lactose after infancy. Lactase nonpersistence is most prevalent in people of East Asian
descent, with 70 to 100 percent of people affected in these communities. Lactase
nonpersistence is also very common in people of West African, Arab, Jewish, Greek,
and Italian descent.

The prevalence of lactose intolerance is lowest in populations with a long history of
dependence on unfermented milk products as an important food source. For example,
only about 5 percent of people of Northern European descent are lactase nonpersistent.
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Causes

Congenital lactase deficiency is caused by variants (also called mutations) in the LCT
gene. The LCT gene provides instructions for making the lactase enzyme. Variants in
the LCT gene that cause congenital lactase deficiency are believed to interfere with the
processing and function of lactase, causing affected infants to have a severely impaired
ability to digest the lactose in breast milk or formula.

Lactase nonpersistence in adulthood is caused by the gradually decreasing activity (
expression) of the LCT gene after infancy, which occurs in most humans. LCT gene
expression is controlled by a DNA sequence called a regulatory element, which is
located within a nearby gene called MCM6. Some individuals have inherited changes in
this element that lead to sustained lactase production in the small intestine and the
ability to digest lactose throughout life. People without these changes have a reduced
ability to digest lactose as they get older, resulting in the signs and symptoms of lactase
nonpersistence.

Learn more about the genes associated with Lactose intolerance

e LCT
« MCM6
Inheritance

Congenital lactase deficiency is inherited in an autosomal recessive pattern, which
means both copies of the LCT gene in each cell must have a variant to cause the
disorder. The parents of an individual with an autosomal recessive condition each carry
one copy of the altered gene, but they typically do not show signs and symptoms of the
condition.

The ability to digest lactose into adulthood depends on which variants in the regulatory
element within the MCM6 gene individuals have inherited from their parents. The
variants that promote continued lactase production are considered autosomal dominant,
which means one copy of the altered regulatory element in each cell is sufficient to
sustain lactase production. People who have not inherited these variants from either
parent are lactase nonpersistent and will have some degree of lactose intolerance.

Other Names for This Condition

* Alactasia

* Hypolactasia

* Lactose malabsorption
* Milk sugar intolerance
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Additional Information & Resources

Genetic Testing Information

» Genetic Testing Registry: Congenital lactase deficiency (https://www.ncbi.nim.nih.g
ov/gtr/conditions/C0268179/)

* Genetic Testing Registry: Nonpersistence of intestinal lactase (https://www.ncbi.nlm
.nih.gov/gtr/conditions/C0268181/)

Genetic and Rare Diseases Information Center

« Congenital lactase deficiency (https://rarediseases.info.nih.gov/diseases/12311/con
genital-lactase-deficiency)

Patient Support and Advocacy Resources

» Disease InfoSearch (https://www.diseaseinfosearch.org/)
» National Organization for Rare Disorders (NORD) (https://rarediseases.org/)

Research Studies from ClinicalTrials.gov

» ClinicalTrials.gov (https://clinicaltrials.gov/ct2/results?cond=%22Lactose+Intoleranc
e%22+0OR+%22lactose+intolerance%22)

Catalog of Genes and Diseases from OMIM

* LACTASE DEFICIENCY, CONGENITAL (https://omim.org/entry/223000)
* LACTOSE INTOLERANCE, ADULT TYPE (https://omim.org/entry/223100)

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28Lactose+Intolerance%5BMAJ
R%5D%29+AND+%28lactose+intolerance%5BTIAB%5D%29+AND+english%5Bla
%5D+AND+human%5Bmh%5D+AND+%22last+1440+days%22%5Bdp%5D)
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